In the article attention is given to recent developments in the field of water history at North-West University in South Africa, where transdisciplinary research strategies have been incorporated into research programmes on contemporary problems experienced in the country's water sector. The initial focus on water history gradually shifts to water studies and how interdisciplinary research and the exponential growth of scientific knowledge has opened up space for the emergence of transdisciplinary research. There is a discussion on the research undertaken by members of the Research Niche Area for the Cultural Dynamics of Water (CuDyWat) at the university and an outline of some of the group's completed research reports. The potential value of current research is also examined.
Introduction
Since South Africa's transition to a multiracial democracy in 1994 the country has been on a remarkable development trajectory. The recent history of the country's water sector tells the story of a society grappling with challenges of rapid population growth, urbanisation, transformation of governance structures and plans to deal with other critical problems that have arisen. Two examples explain the point. On 13 April 2011, Mr Andries Tatane (33) was killed as a result of police action to control a service delivery protest march in the town of Ficksburg, in the eastern Free State Province. 3 Discontent with existing municipal service delivery -of which water services form an important part -has featured prominently in South Africa's contemporary historical consciousness since 2004. It is also a consciousness that reaches deeper into the South African psyche. Almost immediately after the Ficksburg protest, the death of Tatane was compared to that of the 12-year old martyr figure, Hector Pieterson (1964 Pieterson ( -1976 , 4 who died when hit by a stray bullet fired by police at the time of the Soweto uprisings in 1976. 5 The second example dates back to 2010, when residents of the Witwatersrand region of Gauteng Province, the economic hub of South Africa, were made aware of the imminent crisis of toxic acid mine drainage water decanting from worked-out mine shafts in what used to be the premier goldfields of South Africa. 6 Experts warned that the contaminated groundwater, rising at a rate of about 500mm per day, could reach the surface in downtown Johannesburg in vast quantities within the next year. 7 The historian's ability to reflect upon and interpret society's temporalities 8 is crucial for the understanding of water-related problems in South Africa. Although municipal service delivery and the crisis of acid mine drainage appear to have a strong contemporary inclination, both are deeply rooted in South African history. Municipal governance crises can be traced back to underdevelopment in the apartheid era, while the acid mine drainage is representative of the consequences of South Africa mining history that boosted the economic development.
In view of the fact that the country is currently on a major new development trajectory it is not always possible for the practising historian to focus exclusively (and more comfortably) on an arcane past. The present, pressing circumstances demand that the historian engage directly with what is transpiring in contemporary South African society. This is not to deny the distinct need for a sense of historical consciousness in dealing with contemporary water problems. The opposite is true; a knowledge and understanding of the past is vital in the search for solutions in the present and planning for the future. Although it is widely acknowledged that the current problems in the water sector had their origin in the era of the former government, there are also indications that many water-related problems can be ascribed to the manner in which post-1994 authorities have chosen to deal with the 
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L van Vuuren, "Red letter year for authorities to prevent mine-water catastrophe: acid mine drainage" in Water Wheel, 10(1), January/February 2011, pp. 12-14. challenges of rapid development. 9 The contemporary history of South Africa is currently the domain of sociologists, development studies specialists and political scientists. It is perhaps high time that historians begin to reflect on the times in which we are living. South Africa's contemporary water history is a particularly fertile field of exploration. There is an abundance of source material on which to base some historical studies on water that are both interesting and highly relevant. Not only do the media frequently report on water matters; an abundance of documentation is also accessible on the Internet and in the electronic archives of government departments. Thanks to government's compliance with demands for transparency and the right to access of information, there is a veritable cornfield of source material waiting for the historian to harvest. 10 The contemporary water history of South Africa arguably proves to be just as exciting as national and international political historiography. Thanks to global sector linkages, the discourse on contemporary water history has transcended national boundaries. Perhaps the greatest benefit of working in the water sector is that historical research can make a significant contribution to our understanding of complex problems that currently plague the provision of water to communities countrywide.
Outline
In the discussion that follows, attention is given to the growth of water history in recent times; the concept of water studies and how history fits into this; water studies; interdisciplinarity and history; the emergence of transdisciplinarity; and water history at North-West University. Specific attention will be given to the Research Niche for the Cultural Dynamics of Water (CuDyWat) and how research leaders and students conduct their research and work towards securing sufficient stakeholder participation in the generation of valuable water knowledge that makes a meaningful contribution towards solving some of the problems currently experienced in the country's water sector. Broadly speaking, the discussion is aimed at how the work was carried out; how some of the challenges encountered were addressed; and at shedding some light on what has been achieved thus far.
The growth of water history
Since the establishment of the International Water History Association (IWHA) in the 1990s, the discipline of water history has made substantial progress. The society's journal Water History was founded in 2009 and has subsequently showcased contemporary water 9 . JWN Tempelhoff, "Local service delivery problems and trends in South Africa's water governance (1994-2010)". Currently submitted for peer review and possible publication.
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Note: This article was written in the first half of 2011. On 21 November 2011 a majority of parliamentarians in South Africa's legislative Assembly voted in favour of the Protection of State information Bill that had been under discussion for a considerable period of time. See I-Net Bridge, "ANC uses voting muscle to pass secrecy law" in Business Report, 2011.11.22 at http://www.iol.co.za/business/business-news/anc-uses-voting-muscle-to-pass-secrecy-law-1.1184080 Accessed 2011.12.01). Judging from the public response and expert legal opinions there are indications that the state may clamp down on the free access to information. The bill still has to be signed by the state president. Also, it appears as if there will be considerable opposition in various sectors of civil society t oppose the proposed legislation.
research. Historians in many parts of the world have made contributions in a field that appears to be growing in popularity. Since 2009 the IWHA has been an active partner in global initiatives by the International Consortium of Environmental History Organisations (ICEHO) to foster and promote the sharing of information amongst history organisations with an environmental inclination. The IWHA has also actively supported the International Water Association's Specialist Group on Water and Wastewater Technologies in Ancient Civilisations. At UNESCO's Institute for Hydrological Education in Delft (UNESCO-IHE), postgraduate students in water studies have for the past four years followed a course on the History of World Civilisations and Water Management. Needless to say all these ventures have contributed substantially to promoting the cause of water history.
A notable feature of the field is its diverse foci. Currently art historians, political scientists, philosophers, archaeologists, anthropologists, sociologists and geographers, as well as a good smattering of engineers and geohydrologists, are active participants in the production of research reports.
It is apparent that the discipline is alive and well and there are indications of new approaches to certain water issues. Internationally the output is also increasing. Some of the outstanding publications of recent years include the monumental project under the leadership of Norway's Terje Tvedt that has entered a second phase since 2006 when the first of three substantial volumes of water history were published. 11 The fields of focus are broad. In 2007, Juuti, Katko and Vuorinen collaborated to edit an international environmental history of water.
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Another informative work, Cech's monograph, Principles of water resources: history, development, management and policy, 13 is mainly intended for college students and has enjoyed a consistent readership since the publication of the first edition in 2003. Recently, Solomon's global history of water has made inroads into the market of popular historiography 14 and Fekri Hassan's initiative on the history of world civilisation and water, in conjunction with UNESCO-IHP, is due to be published in the near future. In 2011, a philosophical and integrated theoretical outline of his water history vision appeared and is proving to be a valuable contribution for advanced students of water history.
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Water studies
The field of water studies is an umbrella for a number of disciplines in the natural, socioeconomic and human sciences that contribute to our developing knowledge of water. The extraordinary drought conditions experienced in the 1960s sparked the need in South Africa A notable feature of water studies in the twenty-first century is the marked shifts that have taken place. There has been significant growth in support for the opinion that water should be viewed in global paradigms; 17 previously, it was a field of research, which contemplated water from the perspectives of quality and scarcity. By the 1970s a growing wave of environmental awareness, especially in the United States and later also in Europe, made a marked impact on trends in research and development. The concept of sustainable development, outlined in the Brundtland Report (1987) , and the consensus reached at the Rio Earth Summit of 1992 on the growing scarcity of water, 18 found expression in a number of changes. 19 Of particular importance was the evolution of integrated water resource management (IWRM) 20 -a holistic strategy for the better understanding of water governance. Specialists in water studies are currently acutely aware that operators in the water sector require knowledge that is grounded on the ability to determine basic human and ecosystem needs; the impact of climate change; and a wide variety of issues in the fields of management and planning.
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History and water studies
Contemplated from the perspective of knowledge formation, history is a discipline that can be categorised as either a social or human science. 22 The understanding is that if history is classified as a social science, its theoretical and methodological tenets are rooted in disciplines 
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For the background and guidelines for the understanding of the problem, see "The Dublin Statement with a nomothetic or deterministic inclination, such as sociology, psychology and economics. Since the nineteenth century these disciplines have all been influenced by the natural sciences. A notable feature of this approach to history is its ability to contribute to theory formation and the development of methodology. If history is categorised as a human science this implies that the discipline functions in the ambit of subjects in which the study of language and texts, and the meaning of words (philology) are studied. 23 It then takes on an ideographic character which means that humanistic reasoning strategies, such as for example hermeneutics, feature prominently in this approach to history. 24 This approach is redolent with uncertainties and inconsistencies and can hardly be compared to the search for accuracy or the precision of universal logic that the nomothetic approach aspires to. However, the ability to identify a unique and singular line of development may well provide important clues to solving specific scientific problems.
Until the 1970s, history as discipline in the field of water studies was notable for its historiographical focus on themes such as the commemoration of technological heritage; biographical studies of leading figures in the water sector; and a growing interest in rediscovering technologies of antiquity that were useful in the fields of civil engineering and hydrology. By the 1980s, historians in the United States were beginning to ask different questions. They began moving beyond the mere history of technology; instead they explored aspects of politics, social history and intellectual thinking that shaped the way in which we perceive infrastructural goods and services, such as water, sanitation, electricity and communications.
25 Nature, biological evolution and an acute awareness of humankind's role on earth, reached a point by the beginning of the twenty-first century, where historians and natural scientists were working in the direction of the re-periodisation of the earth's natural history to make provision for what has been labelled the Anthropocene. 26 Historians, along with scientists in almost all fields of endeavour, have become more aware of the environment. 
Water studies, interdisciplinarity and transdisciplinarity
The objective in this section is to establish a linkage between water studies and transdisciplinarity. To do that we need to go back to the final quarter of the twentieth century. In the 1970s water studies initially appeared to have a strong interdisciplinary inclination. It suited the need for a specific type of knowledge creation because interdisciplinarity is intent on transferring the methods of one discipline to another. Later, water studies acquired a more multidisciplinary focus, of which the most notable feature was that practitioners in the fields identified a problem and used several disciplines to solve it. 28 True to the nature of knowledge creation in the natural sciences, the objective was to solve problems instead of merely operating in disciplinary silos. 29 This approach made it possible for significant cross-boundary interaction, particularly in the natural sciences. There were also strong indications of collaboration with the social sciences. Annales-type historiography tended to fit in well with the natural sciences and interdisciplinarity. 30 In the United States interdisciplinary history made significant headway at the Massachusetts Institute of Technology, with the publication of the Journal of Interdisciplinary History in 1969 under the guidance of Robert I Rotberg and Theodor K Rabb. 31 History was clearly capable of interacting in the broader field of water studies. At the time the National Science Foundation in the US actively promoted a programme entitled Interdisciplinary Research Relevant to Problems of Our Society (IRROPS). This gradually shifted in accent to concentrate specifically on problem-solving research.
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In Europe in the early 1970s, influential academics such as the Austrian astrophysicist Erich Jantsch , 33 and the Swiss scholar, Jean Piaget (1896-1980), 34 made statements on a new approach to knowledge generation. They were in favour of transdisciplinarity in an era when the general academic environment was not at the forefront of knowledge creation and education in a rapidly changing world. 
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Although transdisciplinarity as term has been in circulation for a considerable period of time there is currently a tendency to make specific use of the term transdisciplinary research. It suggests a greater accent on method in the execution of research. See B Nicolescu (ed.) Transdisciplinarity: theory and comprehensive in scope than conventional inter-and multidisciplinary approaches. For a start there was a search for overarching synthesis similar to that of Marxism, behaviourism and exchange theory, structuralism and social phenomenology. These theoretical approaches literally formed hybrid spaces of thinking beyond singular disciplines. 36 Of importance was that proponents of transdisciplinarity described it as a system that tended to transcend a particular range of disciplinary thinking. For example they argued that order, as it existed, was part of an organisational system that contained serious limitations, 37 because:
A totally determined universe is a universe where nothing new can transpire and where the observing human mind … (can) not be introduced.
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Transdisciplinarity was above all a response to the socioeconomic changes that were taking place in Western Europe and the United States. 39 According to Nowotny, at the beginning of the twentieth century the social sciences were faced with the need to develop a comprehensive framework in which to place the overarching problems of the integration of the masses into the processes of modernisation, industrialisation and urbanisation. This process continued at the political level where the concept of citizenship became more inclusive, which also implied that social groups (with their specific rights and needs) could be incorporated, depite potential class issues that would formerly have excluded people from certain forms of intellectual knowledge. In the economic sphere industrial workers were integrated into the system of mass production; this in turn directly drew them into the process of becoming consumers. Cultural integration occurred through education, which homogenised the ethnic and national identity of people resident within the boundaries of the national state. 40 Countries of the colonial south were noticeably absent from these developments. It evidently had an influence on the manner in which scientific thinking evolved in these regions. 41 After 1945, a new post-World War II generation of 'baby boomers' demanded education and knowledge in a formal system of education. Working class youths in Western Europe, for example, grew intolerant of education that tended to be exclusionary at secondary and tertiary level and demanded greater access to tertiary education. At the same time technological innovation appeared to be taking place much more rapidly outside academia than within its previously hallowed halls. In the face of significant technological changes, especially in the engineering sciences and information technology, the need for the incorporation of more areas of study increased significantly. In the humanities and social sciences there was a growing tendency to embrace postmodernist thinking. It tended to look at science and scientific thinking in the field of grand theory in a different manner.
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By the 1990s the global political landscape had changed significantly. In the post-Cold War era the states of the world were no longer focused on security in an ideologically divided world. Instead, the focus shifted to competing on other levels and improving the lives of the state's own citizens. Economic growth and development, especially in the developing countries became the foremost preoccupation of governments. 43 The formal affirmation of this way of thinking was the publication in 1994 of The new production of knowledge, by Gibbons, Limoges, Nowotny, Schwartzman, Scott and Trow. 44 The message was that a new research dispensation was presenting itself with a greater accent on social dispersion and participation in the research process. The features of transdisciplinarity appealed to potential practitioners because it appeared to:
• Have the capability of offering distinct evolving frameworks of problem solving;
• Make marked inroads in the process of (non-monodisciplinary) knowledge;
• Contribute to the diffusion of knowledge to stakeholder groups, instead of institutional channels; and
• Offer a dynamic form of problem solving 'on the move'.
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It was all about introducing Mode 2-knowledge. Whereas Mode 1-knowledge was associated with traditional, formal systems of creating knowledge in a classical, scholarly fashion, Mode 2-knowledge came across as part of a new, innovative generation of learning and research knowledge creation, associated with a new type of learning that was not confined to academia. It was more comprehensive and intent on dealing with the problems of the present and finding solutions.
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The appeal of transdisciplinarity was that it seemed to address the needs of managers of educational and research institutions, academics who had been working at problem-solving, as well as research funders who wanted to get to the heart of the issue when they sponsored knowledge creation. This fresh approach to thinking slowly began to make its mark. However, its acceptance was gradual. The niche area was considered to be an extension of plans in the faculty to promote transdisciplinarity.
The focus was also to expose students to the realities of everyday life and the way in which people interact with water. Instead of merely theorising from textbooks there was an acceptance of the fact that empirical research with a spontaneous accent on grounded theory 50 would be part of the plans to promote innovative thinking. 
A report on water-related problems of the Kgetleng Local Municipality in North West
Figure 2 Ngwathe report 2008
The report was used by officials in the environmental health division of Fezile Dabi to start monitoring strategies aimed at improving water service delivery in Ngwathe Local Municipality. It also provided the district municipality with grounds to claim support from the department of water affairs in terms of funding and human resources. This support helped to address some of the problems of deteriorating water infrastructure and a shortage of skilled human resources. Two members of the research team also produced a report, published in article form, on dealing with disaster risk reduction and the environmental health of the Vaal River at Parys. 54 Another spin-off of the project was that work began on a PhD thesis on the cultural history of the Vaal River and the Vredefort Dome, focusing on the impact of the quality of the river's water on this listed UNESCO World Heritage site.
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Figure 3 Researchers and members of the community in Sannieshof August 2009
In 2009, the first formal intake of postgraduate students and the collaboration with research and development specialists at SASOL, saw members of CuDyWat working for the first time on an institutional water theme. At the time the department of water affairs (DWA) experienced problems with the unlawful abstraction of water by irrigation farmers in the Eastern Free State from the Lesotho Highland Water Project's (LHWP) supplies flowing from Lesotho. The water was primarily intended for industrial and domestic consumption in the Gauteng Province. However, in view of the large quantities of water being abstracted the department had to contemplate beginning work on Phase 2 of the LHWP scheme before the original scheduled date of 2020, in order to secure sufficient supplies of water for Gauteng.
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The research was notable for its comprehensive stakeholder participation, and involved several officials of the department of water affairs; a consulting firm working in the irrigation sector for the state; local farmers; Agri SA's Free State division; as well as two post-doctoral students doing internships in CuDyWat in 2009. In addition to two field work excursions to the Eastern Free State, members of the research group also visited Lesotho where they could observe for themselves the Katse Dam and parts of the African Mountain Kingdom where valuable water intended for Gauteng Province, was being stored. The impact of the report was not immediately evident. However, information that reached the members of the research team indicated that many of the recommendations made in the report were either already in place or were in the process of being implemented. This was evident from:
• the farming community's willingness to cooperate with DWA officials on this particular problem that affected all parties;
• a collective move made by the stakeholders in the direction of establishing a water users' association (WUA); and
• personal disclosures made by DWA officials to members of the research group about how 'useful' the report had proved to be.
Perhaps the most important feature of this specific report was that it provided insight into how individual role players and local stakeholder sectors perceived the issue of water use. Officials and irrigation farmers had different perspectives. Some irrigation farmers who did not comply with the requirements of the department seemed eager to justify their actions in moral terms; there were even threats of court cases. Officials, on the other hand, were made aware of farmers' frustrations. For example, there were countless personal disclosures on how water users were sent from pillar to post when they wanted to register their details with the department. Management problems also surfaced as perennial issues that were interwoven threads in the tapestry of the history of water on the banks of the Liebenbergsvlei. Despite advice by consultants, officials had not performed their management and administrative tasks efficiently. In turn, motivated by sheer frustration with the lack of proper local water governance, many water users had resorted to unlawful water abstraction activities.
The second report in 2009 was a case study on how civil society took over the operations of a local authority in the North West Province town of Sannieshof, where the Tswaing Local Municipality were guilty of gross neglect as far as water service delivery was concerned. In this report it was argued that as an outcome of the years of struggle against apartheid, the post-1994 ruling party and its leadership, along with the others who had framed the 1996 Constitution of South Africa, had paid insufficient attention to the significance of a basic human right to happiness. 'Ordinary people' had simply been overlooked in the process of local development and their right to basic services such as a reasonable supply of water was tantamount to 'being forgotten' by the politicians. 57 To put it another way, officials and politicians at the helm of the 'new' South Africa's local government structures did not appear to care for the basic happiness of previously disadvantaged people -although they relied on their votes at elections. 
Figure 4 Stakeholders participating in deliberations over research in Sannieshof 2009
At the time of the report's release, there were rumblings in the politics of the ruling African National Congress (ANC) in North West Province. President Jacob Zuma had just begun his first term in office in May 2009. By October, as the CuDyWat research report was finalised, the ANC started taking steps to 'clean up' some of its problems in the province and some officials in the local municipality were subsequently replaced. The report encouraged the ruling ANC and the opposition party (the Democratic Alliance) in the North West provincial government to begin deliberations on addressing the problems of Sannieshof and other towns where similar problems prevailed. More importantly, the report provided local residents with a contemporary historical chronicle of their local struggle to secure essential basic services.
In 2010 the research group's first project focused on the Free State town of Harrismith, where the Maluti a Phofung Local Municipality had experienced serious service delivery protests in 2004 that literally became the benchmark for countrywide protest activities. The Harrismith protest was directly as a result of the municipality's failure to provide sufficient water services to local residents. The significance of the research project was that 2010 was the year of South Africa's hosting the FIFA Football World Cup. Indications were that with the world's eyes on South Africa service delivery protests might be resumed in Harrismith. A foretaste of what could be expected emerged in October 2009 when for the second time since 2004, local residents blocked the N3-highway between Gauteng and the coastal metropolis of Durban in KwaZulu-Natal. There was an underlying threat that the Harrismith local authority might well have to brace itself for N3 protest, version 3. The CuDyWat research team hoped to determine how the anticipated protest might be circumvented. There were concerns that service delivery activism would create a bad impression of South Africa when thousands of overseas visitors were in the country. The research proved to be of significant value in that it highlighted some of the local frustrations. It also pointed to what had been done since 2004 to improve local water services. 58 In broad terms the report showed that the urban-rural divide and water service delivery in the Eastern Free State remained a problematic dichotomy; to address this would require special skills on the part of officials and politicians. The research fieldwork and report also provided valuable data for a CuDyWat student who was working towards a master's degree.
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Figure 5 Stakeholders and researchers sharing views. Marico 2010
In recent years, civil society has tended to take a strong stand against mining activities in South Africa. Their views have been largely shaped by the crisis caused by toxic and even radioactive acid mine drainage decanting from deserted mining operations on the goldfields of Gauteng. It came to the attention of members of CuDyWat that residents in the Groot Marico River catchment of North West Province were up in arms about nickel prospecting in their area. A project was then launched, in conjunction with the Federation for a Sustainable Environment (FSA), to document the perceptions of local residents and their views on how they thought plans to mine for nickel in their area would affect their way of life in the region. The report, written by research leaders and students of CuDyWat, was co-authored with the help of local residents; several German students who were doing community service in the Marico region in 2010; a DWA official; and a postgraduate student registered at Monash University in Gauteng. The major impact of the report was that it provided local residents who had been active in their opposition to nickel mine prospecting, with a working document that was used to convince government officials to halt what was considered to be irresponsible and dangerous nickel prospecting in a sensitive riverine area of North West Province. In a secondary context the report made the local community aware of the need for residents to cooperate across the racial divide and start communicating on issues that were of vital importance to all the people of the area.
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In 2011, two funded projects were launched. In the first of these, in which CuDyWat is collaborating closely with Mvula Trust, a non-governmental organisation for water and sanitation in South Africa's rural areas, the focus is on civil society participation in water forums functioning in sub-catchments of the Upper Vaal River. 61 The objective is to work on strategies to make the forums more representative of civil society and also to create opportunities for the more effective integration of civil society in the evolution of catchment management agencies (CMAs), the regional governing authorities. The second project, for Fezile Dabi District Municipality, is to look at the issue of the environmental health of water in the local municipalities of Moqhaka and Mafube. These local authorities are currently faced with serious problems in the management and development of their existing water and sanitation infrastructure. Simultaneously there is a need to work on management strategies to integrate water quality monitoring in Fezile Dabi District and neighbouring districts, located in the provinces of Gauteng, North West and Mpumalanga.
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The focus on transboundary collaboration on water quality monitoring has already been identified as a mini-dissertation project and may possibly be extended to a PhD thesis. Also emanating from this transboundary collaboration research project is a study on occupational health and safety, in respect of water problems in prisons of the Northern Free State. Seen from a research perspective, the project is interesting; it has a bearing on silenced people -incarcerated people, serving sentences -who do not have a voice to speak about the conditions in some of the prisons in the Northern Free State Province.
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At the time of going to print CuDyWat is also collaborating in a comprehensive research project, funded by the National Research Foundation (NRF), known as the Akili Project. 
CuDyWat's research focus
In spatial contexts, the activities of the research niche have for the most part been confined to the Upper Vaal River catchment. However, as a result of the relevance of some 'hotspot' issues, the catchments of the Crocodile River and the Harts River, specifically as they flow through North West Province, have also been under investigation. There have also been projects focusing on climate change and disaster studies in the arid Northern Cape and the Eden District of the Western Cape. These areas have served as research benchmarks for the potential historical interpretation of climate change trends. 64 The role of history in the research projects is to provide a background to the study of contemporary issues. South Africa's transition to a multiracial democracy in 1994 saw the deconstruction of the historical consciousness (and popular memory) of a society that for more than 300 years tended to be Euro-centric in its interpretation of the country's past. The problem of this 'conventional' approach to historical studies became evident to the author in his research on the history of irrigation in South Africa. For a start, while it was clear that South Africa has a notable and colourful history of modern irrigation, hardly any research has been undertaken on pre-colonial irrigation. This is presumably the result of superficial heritage memory overlays of modern technology in South Africa, especially since the nineteenth century. In the process of introducing new technologies from the British colonies, as well as those from the United States, indigenous irrigation was literally overlooked and ignored. 65 It is clear that a different approach to studying the past is required. By delving into aspects of pre-colonial water history it was possible to reach a better understanding of how humankind managed to survive in a water-stressed region on the subcontinent of Africa. 66 On the formal educational level, the discipline of historical studies has declined in popularity because the vision of the country since the mid-1990s has been focused firmly on the future and the prospects for development. A major problem that emanated from this state of affairs was that especially in the water sector, as a result of water professionals going into early retirement, or becoming consultants, a great deal of institutional memory was lost. Therefore CuDyWat projects aim to locate lacunae of historical memory that can inform stakeholders on how conditions have evolved up to the present and the ways in which this is linked to the need for a future perspective.
Participant postgraduate students in CuDyWat's projects have come from a variety of disciplines. It was required of students to have the equivalent of an Honours degree with a good pass, before they were granted access to further studies. Within the group, the focus is then on solving a water-related problem, making use of the all the academic skills available in the research team. Students conduct research and do their writing in collaboration with participating stakeholders who have practical experience and knowledge of local conditions and the nature of the problem.
A concerted effort is made in the activities of the research group to promote an awareness of history as being valuable to transdisciplinary research. Some leading theorists in the field tend to underline the importance of history. They are aware of the contribution historical studies can make in terms of its particular approach to sources, 67 and the valuable insights generated from historical perspectives. 68 It appears that specifically in the fields of heuristics and hermeneutics, historical studies can play a vitally important role in transdisciplinary research.
Each of CuDyWat's projects contributes to an electronic archive, which now comprises a wide variety of multimedia source materials such as digital photographs; audio recordings of interviews; and secondary electronically printed source materials. All the material is at the collective disposal of members of the research team. The enthusiasm with which the concept of an archive is received amongst participants is testimony to the growing popularity in a variety of disciplines for the use of the archive as a conceptual element and component in research. 69 The information also includes digitally processed handwritten and typed notes of interviews with all respondents. These are important primary sources that participants in the project interpret in the process of reporting on their findings.
Thus far only still photographs have been used, but the chances are that in future snippets of audio-visual video recordings will also be used for absorption into electronic texts. In addition, illustrative material is important. It provides comprehensive and fertile interpretative platforms. Some qualitative research groups in the field make use of cartoons drawn by an artist at the time of group interview sessions. The drawings are then used for the creation of archetypes in the research discourse. 70 There are a number of alternative strategies used for incorporating creative illustrative material in research of this kind.
As a rule the material collected in the heuristic process tends to be primarily of a qualitative nature. However, collaboration with natural scientists in 2008 saw the innovative 67 .
quantification of oral information in the analysis of data. 71 There is considerable scope for a more comprehensive focus on processing qualitative data with computer-based software.
Students and researchers in CuDyWat have ready access to the data already gleaned in their current project as well as the archives of previous projects. Apart from using their own notes and pictures, they are also encouraged to make use of the material gathered by other participants in the research groups. Not all participants make use of the information. In cases where it has been used, the results have been satisfactory. As a rule, participants working from a disciplinary background in historical studies tend to perform the best in this field. Especially in respect of referencing systems -an approach intended to validate certain statements -the potential value of the data becomes evident.
The archives of the different projects were originally open and transparent for public access. In view of the confidential nature of some of the information collected, the understanding is now that the information can be viewed with prior permission and on the agreement to abide by certain regulations and limitations. Although there have not been any requests from outside, source materials can still be made available for external groups and/or individuals, providing that agreements are entered into to secure the dissemination of confidential or sensitive information.
Sources referred to in the text of individual and group projects, are subject to meticulous referencing. The convention of footnotes is used in all reports; this referencing system comfortably accommodates primary source material such as oral interviews. Originally, the names of respondents appeared in the footnotes. However, because of scientific ethical considerations and the need to respect the confidentiality and privacy of respondents, the names of respondents is now generally codified to protect their identity. Under some circumstances the names of respondents are still used but only if there is agreement that personal details of some respondents -especially community leaders and officials -may be used in the final reporting process. The latter arrangement is often aimed at shedding light on the thinking of important stakeholders in a research project.
In recent times there have been requests by external researchers to participate in CuDyWat's projects. As a general rule these are welcomed. There have even been requests for internships to participate in research. Up to the present the accommodation of participant researchers from outside has not always yielded the desired results. Some who visit South Africa for a limited period merely participate in fieldwork and then leave the country; often adequate lines of communication are not maintained thereafter.
The participation of civil society in the research projects has been largely successful. Initially there was some reticence; people tended to think that only 'academics' or 'real researchers' should contribute to writing and reporting. Strategies have been devised to ensure that the voice of civil society participants in the consolidation of text information is also registered. The process will be refined further in the future. At first, institutional stakeholders tended to be uncertain about the role they could play in the research process and some institutions introduced participants with a high political profile. This tended to be counterproductive, especially in research group discussions and debates. Then too, in some cases, institutional participation also lacked a sense of dedication and solidarity with the project.
An outstanding feature of transdisciplinary research is that it provides opportunities to add value and open up avenues for practical knowledge accumulation that are useful for research participants. In one project it was possible to take the members of the team on a weekend excursion to visit sites that had a bearing on the project. Not only did it create opportunities for socialisation, but it also facilitated an understanding of the broader dimensions of South Africa's water sector.
Conclusion
The transdisciplinary nature of CuDyWat's research activities has made it possible for postgraduate students and research leaders in the team to interact and exchange ideas on a variety of topics. For historians it has been an eye-opener to take note of the way in which educationists, health scientists, specialists in chemistry, engineers and management specialists, tend to think about matters. In many respects the agora is a knowledge space that also provides people at grassroots level with access to research. In turn, the 'ordinary person' contributes by making disclosures on how people outside the academe see certain issues. They also articulate, in collaboration with the researchers, how different stakeholders view problems. These problems usually tend to have a history. It is only once the historical background is understood that many of the wicked or benign issues can be solved in a sustainable manner.
For the discipline of history, a transdisciplinary approach to research can create a lifeline for the discipline in an era when the functional value of knowledge is a priority in what used to be the 'ivory towers' of academia. History, according to some managers of educational and research institutions, must serve the utilitarian function of addressing the need for understanding problems of the present -as in immediately. However, the days of history as an intellectual adventure for the reader in the sphere of the humanities are not necessarily numbered. There will always be a demand for good historical writing. But undeniably there is also a growing need for history in a rapidly developing world; a sense of social amnesia is proliferating in all parts of the world. This is largely the result of the vast amount of information that is constantly moving at an ever-increasing rate between consumers of information. This has contributed to the exponential growth of scientific knowledge, even in developing countries of the world. Many disciplines in the humanities and social sciences have become part of the increasing stream of knowledge in the realms of science and technology worldwide. History cannot afford to function in isolation in times such as these.
